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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

1. [n method of feeding reducing agent (26) into nitrogen-oxides content exhaust gas (10) of 
internal-combustion engine (4) which has catalytic unit (8) incorporated in exhaust gas lead pipe 
(2) in order to reduce nitrogen oxides under control, A parameter relevant to [ at least ] an 
operation of exhaust gas (10) for reducing agent daily dose of a reducing agent into which it 

is put by exhaust gas (10), How to supply at least under control of a reducing agent to nitrogen- 
oxides content exhaust gas adjusting with a parameter relevant to an engine (4) operation at 
least depending on a parameter relevant to an operation of a catalytic unit (8), and the case. 

2. Method according to claim 1, wherein amount flow of air quality (LM), control rod stroke (GP) 
which ****s in position of fuel injection equipment, supply-air-pressure power (LD), and/or 
engine speed value (MD) are used as parameter relevant to engine (4) operation, 

3. Method according to claim 1 or 2 that temperature (AT) of exhaust gas (10), its pressure (AP). 
its mass flow rate (AM), and its nitrogen oxide concentration (Cj^q^) are characterized by using 

all them together advantageously as parameter relevant to operation of exhaust gas (10). 
As a parameter relevant to an operation of a catalytic unit (8), 4. Temperature (KT) of catalytic 
unit. The degree k of catalytic activity which has a pressure and temperature transition (k (p) 
and k (T)). a ratio for a reducing agent (26) which has a pressure and temperature transition (Cp 

(p) and Cp (T)) — storage capacitance (Cp) and weight offer example, a catalytic activity 

compound. A method of one statement of claim 1 thru/or 3 that shape and physical quantity like 
heat transfer are characterized by using all them together advantageously. 

5. Reducing agent daily dose Mp which ****s in nitrogen-oxides daily dose Mj^^^ of nitrogen 

oxides contained in exhaust gas (10) is calculated, A method of one statement of claim 1 thru/or 

4. wherein only reducing agent daily dose M ^ which reduces only reducing agent daily dose M q 

from which it is desorbed from a catalytic unit (8) depending on the case, or is adsorbed by 
catalytic unit (8) increases. 

6. the time of calculating reducing agent daily dose Mj^ and reducing agent daily dose M^ 

adsorbed from which it is desorbed — a ratio of a reducing agent — a method of considering so 
that storage capacitance Cp may fall with a rise of emission temperature and may increase with 

a rise of exhaust gas pressure according to claim 5. 

7. Method of reducing mean value by already calculating temperature T of catalytic unit (8) 
beforehand in case of temporary change of control rod stroke which causes rapid rise of load 
according to claim 5, 

8. Method of increasing mean value for the first time by temperature reduction actually produced 
in catalytic unit (8) according to claim 5. 

9. Temperature T to which catalytic unit (8) has the greatest catalytic activity degree k^^^ 

A method of one statement of claim 5 thru/or 8 when emission temperature of a catalytic unit 
(8) is low, wherein a twist also lowers gap value Z-j (Mp) with descent of emission temperature 
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and raises it with a rise of emission temperature. 

10. Temperature T to whicli a catalytic unit (8) has maximum catalytic activity degree k^gj^ 

A method of one statement of claim 5 thru/or 9 when emission temperature of a catalytic unit 
(8) is high, wherein a twist also lowers mean value (Mp) with a rise of emission temperature 

and raises it with descent of emission temperature. 

11. A method of one statement of claim 5 thru/or 10 reducing a mean value when the maximum 
space velocity to which a catalytic unit (8) is set is exceeded. 

12. A method of one statement of claim 5 thru/or 1 1 operating time t^'s increasing and reducing 
a mean value. 

13. A method of reducing a mean value according to emission temperature of a catalytic unit (8) 
evaluated by operating time tg according to claim 12. 

14. A method of one statement of claim 1 thru/or 13 releasing a catalytic unit (8) from a 
reducing agent (26) and hydrocarbon with a blue burner before starting an operation of an 
internal-combustion engine (4). 

15. a reducing agent (26) in a device for supplying under control in nitrogen-oxides content 
exhaust gas (10) of an internal-combustion engine (4) which has an attachment **** catalytic 
unit (8) in an exhaust gas lead pipe (2), in order to reduce nitrogen oxides, a control unit (38) and 
a parameter relevant to an operation of exhaust gas (10) at least — at least — a catalytic unit 
(8) 

A means attached to this control unit (38) in order to detect a parameter relevant to an engine 
(4) operation at least depending on a parameter relevant to ******, and the case (5, 6, 20, 42, 
44), And it has a reducing agent supply unit (24, 30, 32) attached to a control unit (38) which 
puts a reducing agent (26) into an exhaust gas lead pipe (2) in front of a catalytic unit (8) in a 
flow direction of exhaust gas (10), A device for enforcing a method by claims 1 thru/or 14, 
especially it is characterized by having in order to adjust reducing agent daily dose Mp put into a 

control unit (38) by exhaust gas (10) in that case in relation to a parameter relevant to an 
operation. 

16. The device according to claim 15, wherein a catalytic unit (8) includes an oxidation catalyst 
(18) one by one in a flow direction of exhaust gas depending on a hydrolysis catalyst (14), a NOx 
removal catalyst (16), and the case. 

17. A reducing agent (26) which a reducing agent supply unit (24, 30, 32) can adjust with a 
control unit (38), the device according to claim 15 or 16 having an injection valve (24) for an 
aquosity urea solution advantageously. 

In order that a control unit (38) may calculate reducing agent daily dose Mp, 18. Exhaust gas 

(10), Depending on a catalytic unit (8) and the case, it has a memory for all the parameters 
relevant to an engine (4) operation, Said means (5, 6, 20, 42, 44) calls a suitable memory value to 
reducing agent daily dose Mp by those signals, A device of one statement of claim 14 thru/or 17, 

wherein a memory value is led to an output terminal (A^) of a control unit (38) in that case in 

order to control a reducing agent supply unit (24, 30, 32). 

19. A control unit (38) has a microprocessor subunit (40), Exhaust gas (10) from which this 
subunit is detected by program by said means (5, 6, 20, 42, 44), A device of one statement of 
claim 14 thru/or 17 characterized by calculating reducing agent daily dose Mp from a parameter 

relevant to an engine (4) operation depending on a catalytic unit (8) and the case. 



[Translation donej 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

A method and a device which are thrown in under control of a reducing agent in nitrogen-oxides 
content exhaust gas This invention relates to the method and device which are thrown in under 
control of a reducing agent in the nitrogen content exhaust gas of the internal-combustion 
engine which has the catalytic unit incorporated into the exhaust gas lead pipe in order to 
reduce nitrogen oxides. 

Use of the fossil fuel at the time of traction of an internal-combustion engine has become the 
area where traffic is comparatively intense, i.e., the especially big problem in an industrialized 
country house, with the toxic substance in exhaust gas. the nitrogen oxides, hydrocarbon, the 
carbon monoxide, the sulfur oxide, and soot leading to a publicly known environmental problem 
especially like acid rain and smog as a toxic substance — ****** — things are made. 
Many catalysts and soot filters which are contributed to reduction of discharge of an above- 
mentioned toxic substance to the severe legal regulation about increase of environmental 
awareness and exclusion of a toxic substance have been developed. The precious-metals 
content catalyst with which hydrocarbon and carbon monoxide are replaced by reducing the 
toxic substance in the exhaust gas of an Otto engine by carbon dioxide, nitrogen, and/or water 
with nitrogen oxides and remains oxygen is publicly known. What is called a particle filter that 
controls the particles of the soot contained in reducing discharge of the toxic substance of a 
diesel power plant in exhaust gas is publicly known. A soot particle is removed by calcinating 
within a particle filter. The adjustable ready diesel catalyst for which the nitrogen oxide content 
in the exhaust gas of a diesel power plant can be reduced remarkably in various places these 
days is developed. However, this is impossible when aerial oxygen remains highly in exhaust gas 
in a publicly known precious metal catalyst which is used for stoichiometrical combustion by the 
vehicles which have an Otto engine. 

Instead, in the vehicles which have a diesel power plant and a MAGA mix engine, i.e., the engine 
which burns exceeding a stoichiometric ratio. What is called a NOx removal catalyst replaced by 
environment-friendly nitrogen and water by a selection catalytic reduction (SCR) method is used 
with a reducing agent (generally ammonia) with suitable nitrogen oxides contained in exhaust gas. 
It is suitably mixed with the nitrogen oxides which are put by the flow direction of exhaust gas in 
exhaust gas, and are contained subsequently to exhaust gas in front of a catalyst in it 
homogeneously, and a reducing agent or a reducing agent catalyst precursor is put in by the 
catalyst. 

In the case of traction, the internal-combustion engine operates at various loads and number of 
rotations. This means receiving change with big nitrogen oxide amount, mass flow rate of exhaust 
gas, and emission temperature which are produced in unit time, a high separation rate, 
simultaneously **** — the solution for adjusting so that the slip (residue) of few reducing 
agents may be attained is not known. [ as opposed to / regardless of the operating state of an 
internal-combustion engine / nitrogen oxides for the reducing agent amount into which it is put 
by unit time into exhaust gas until now ] It is a problem for ammonia to be toxic moreover and to 
already afflict human being with a remarkable bad smell only with the concentration which is 
about 5 ppm. The slip of ammonia must be thoroughly avoided from this reason. 
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Therefore, there is a technical problem of this invention in providing the method and device 
which satisfy the above-mentioned requirements and throw in a reducing agent under control in 
nitrogen content exhaust gas. 

About a method, first this technical problem by this invention, With the parameter relevant to the 
operation of exhaust gas, reducing agent daily dose Mj^ into which it is put into exhaust gas is 

solved at least by adjusting with the parameter relevant to an engine operation at least at least 
depending on the parameter relevant to the operation of a catalytic unit, and the case. 
The parameter relevant to [ with a control unit / in this technical problem / about a device / at 
least ] the operation of exhaust gas by this invention, The means attached to the control unit at 
least in order to detect the parameter relevant to an engine operation at least depending on the 
parameter relevant to the operation of a catalytic unit, and the case, It has the reducing agent 
supply unit attached to the control unit for putting a reducing agent into an exhaust gas lead 
pipe in front of a catalytic unit in the flow direction of exhaust gas. It is solved from being used 
in order to adjust reducing agent daily dose put into a control unit by exhaust gas in relation 

to the parameter relevant to an operation in that case. 

In this way, it appears in reducing agent daily dose into which it is put into exhaust gas to all 

the operating states of the internal-combustion engine characterized by the continuous or 
discontinuous analysis and evaluation of a parameter relevant to an operation carrying out 
catalytic reaction of the nitrogen oxides thoroughly enough, and a certain thing is attained. 
However, reducing agent daily dose Mp is adjusted again so that the slip of a reducing agent may 

be avoided simultaneously. This exact adjustment of reducing agent daily dose Mp is attained by 

using the parameter especially relevant to the operation of a catalyst. 

In order to calculate the nitrogen oxide amount per unit time (it is henceforth indicated as 

nitrogen— oxides daily dose Mj^^^) supplied with an engine. It is advantageous if the amount flow 

of air quality, control rod stroke RG which ****s in the position of a fuel injection equipment, 
supply— air-pressure power, and/or an engine speed value are used as a parameter relevant to an 
engine operation. Since detection of these parameters is generally performed from the first by 
the latest electronic diesel control therefore, in many cases, additional expense does not start 
After a mass flow rate gets to know engine stroke volume simultaneously calculatively by 
measurement of an engine speed value, supply-air-pressure power, or charge air temperature, it 
is calculated. In this way, it can ask by comparing the parameter relevant to the operation from 
the characteristic data of a publicly known engine for nitrogen-oxides daily dose Mj^q^^. These 

characteristic data is advantageously stored in a control unit Especially this taking-a measure 
method is used when the sensor is not incorporated as a means for measuring the nitrogen oxide 
concentration in an exhaust gas lead pipe. 

It is advantageous, if the temperature, a pressure, a mass flow rate, and/or nitrogen oxide 
concentration are used as a parameter relevant to the operation of exhaust gas when the sensor 
for measuring nitrogen oxide concentration is formed. Nitrogen-oxides daily dose Mj^q^ which 

comes into a catalyst from the mass flow rate and nitrogen oxide concentration of exhaust gas 
in that case can be calculated. By getting to know the temperature of exhaust gas 
simultaneously, as shown later, it can **** in the temperature transition of the degree of 
catalytic activity, suitable reducing agent daily dose Mp can be calculated, and the amount of ** 

can be carried out into exhaust gas. 

a ratio [ as opposed to the temperature T. the degree k of catalytic activity and a pressure and 
temperature transition, and a reducing agent as a parameter further relevant to the operation of 
a catalytic unit about an above-mentioned statement] — it is advantageous if the shape of for 
example, storage capacitance Cp and a catalytic activity compound, heat transfer, and physical 

quantity like weight are used. In that case, advantageously, the parameter of these can be 
accumulated in a control unit namely, can be stored in a memory. When the control unit is 
formed appropriately, the exact directions about the instant operating state of a catalyst can be 
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given to one with the parameter of these. The exact information about the reducing agent 
amount (it is henceforth indicated as reducing agent daily dose Mq) which does in this way one, 

for example, is desorbed from a catalyst per unit time on the occasion of the rapid rise (this 
causes the rise of intense emission temperature especially) of engine load can be given. In the 
rapid fall of the load accompanied by descent of emission temperature, the accumulation 
capability of the catalyst which can be additionally used to a reducing agent is detectable, 
[n the advantageous embodiment of this invention, it ****s In nitrogen-oxides daily dose M|s^q^ 

contained in exhaust gas, and the mean value of reducing agent daily dose Mp can be calculated. 

Only reducing agent daily dose M which only reducing agent daily dose M ^ desorbed from this 

mean value from a catalytic unit depending on the case is reduced, or is adsorbed by the 
catalytic unit is increased- In this way, the amount of ** of the reducing agent daily dose Mp 

required for the substitution of the nitrogen oxides by a catalysis is compensated in part by 
reducing agent daily dose from which it is desorbed from a catalyst on the occasion of the 

rapid rise of especially the load of an internal-combustion engine rather than it is carried out 
only according to nitrogen-oxides daily dose M^q^ contained in exhaust gas. The amount of **** 

of a reducing agent is avoided and, thereby, as a result, the slip of a reducing agent is just 
thoroughly avoided at the time of the rapid rise of the load of an internal-combustion engine. To 
it, the mean value can increase only reducing agent daily dose M adsorbed, and a reducing 

agent for this to always replace nitrogen oxides will exist enough, and also a catalyst is held at 
the fixed loaded condition of a reducing agent. 

It is indispensable to supply of sufficient reducing agent daily dose Mp to avoid the slip of a 

reducing agent and replace nitrogen oxides thoroughly simultaneously to calculate correctly the 
reducing agent daily dose (M^ and M^) with which it ****s and adsorbs, the ratio [ as opposed 

to / in order to carry this out, when calculating and / a reducing agent ] of a catalyst — 

storage capacitance Op may fall with the rise of emission temperature, and may consider that it 

increases with the rise of the pressure of exhaust gas. 

The degree k of catalytic activity reaches the maximum to the fixed temperature T (k^^ ), and 

iTlaX 

the fact which descends before and behind this temperature is advantageously taken into 
consideration. When the emission temperature of a catalyst of a catalyst is lower than the 
temperature T (k^^ J which has the greatest catalytic activity degree k^^^, it is advantageous, if 

a mean value is lowered with the fall of emission temperature and it raises with the rise of 

emission temperature. It means that this lowers a mean value with the rise of emission 

temperature, and raises it with the fall of emission temperature again when the emission 

temperature of a catalyst is higher than the temperature T (k ). 

max 

It is advantageous, if a mean value is raised with the rise of the pressure loss of a catalyst (this 
is equivalent to the rise of absolute pressure) or it lowers with descent of pressure loss in 
consideration of another fact that the degree k of catalytic activity increases with the rise of the 
exhaust gas pressure (absolute pressure) of a catalyst 

Since a high exhaust gas space velocity may happen with the heavy load and the number of 
highs rotational of an internal-combustion engine, it is advantageous, if a mean value is lowered 
when the maximum space velocity set as the catalyst is exceeded. The reducing agent the 
amount of** is carried out into exhaust gas by this correction of is stored in a catalyst, and/or 
is consumed in the case of purification of the nitrogen oxides by a catalyst, and not being carried 
out of a catalyst by too high space velocity of exhaust gas is guaranteed. The correction factor 
at the time of exceeding the maximum space-velocity value at that time can be made clear from 
the ratio of the maximum space velocity to instant space velocity. 

It is advantageous, if it reduces as operating time t^ increases a mean value in consideration of 

degradation of a catalyst and a poisoning operation, when carrying out the amount of ** of the 
reducing agent. It is avoided by doing so that the fall of the degree of catalytic activity by 
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degradation and/or the accumulation capability of a catalyst to a reducing agent decline, and the 
slip of a reducing agent occurs. It will produce, when reducing agent daily dose Mp set up 

corresponding almost to nitrogen-oxides daily dose M^^q^ contained in exhaust gas will not 

change, if there is no such slip as if. 

When taking into consideration degradation of an above-mentioned catalyst and a poisoning 
operation, In order to take into consideration the deteriorating effect by the temperature of a 
catalyst further, it is advantageous, if it ****s in the emission temperature of the catalyst 
evaluated by operating time t^ and a mean value is reduced. Thus, it is taken into consideration 

to what kind of absolute temperature and temperature gradient the catalyst under operation 
when calculating reducing agent daily dose Mp was put. 

In advantageous Mr. operation Kuma of this invention, before putting an internal-combustion 
engine into operation, a catalytic unit is releasable from a reducing agent and hydrocarbon. 
Thereby, all the catalysts will be in an "empty " state at the time of start up of an internal- 
combustion engine. Therefore, when a control unit adjusts reducing agent daily dose Mp. it can 

leave the initial condition strictly specified about a catalyst incorporating a reducing agent» and it 
contributes to this carrying out the amount of ** of the reducing agent correctly. 
In the especially advantageous embodiment of this invention, the injection valve of the aquosity 
urea solution which can be adjusted to a reducing agent supply unit with a control unit is 
provided. This is easy solution technically for supplying a reducing agent. An aquosity urea 
solution can be carried on vehicles simply and safely, and can be easily hydrolyzed into ammonia, 
carbon dioxide, and water by what is called a hydrolysis catalyst. This catalytic unit includes the 
oxidation catalyst (this is used for the catalytic reaction of hydrocarbon and carbon monoxide as 
an ammonia slip killer again) in the direction into which exhaust gas flows one by one depending 
on the hydrolysis catalyst, the NOx removal catalyst, and the case. 

various devices which operate by this invention method can be boiled, and can be constituted. In 
order that a control unit may calculate reducing agent daily dose Mp, in one of the advantageous 

embodiments of these Exhaust gas, Depending on a catalyst and the case, it has a memory for 
all the parameters relevant to an engine operation, A means for those signals to detect the 
parameter relevant to an operation calls the suitable memory value to reducing agent daily dose 
Mp, and in order that this memory value may control a reducing agent supply unit in that case, it 

is made to be led at the output terminal of a control unit. 

In another advantageous embodiment, the microprocessor subunit which a control unit asks for 
reducing agent daily dose Mp from the parameter relevant to an engine operation depending on 

the exhaust gas detected by the program by said means, a catalyst, and the case is provided 
similarly. Thus, since a basic specialist's knowledge can perform actual calculation of reducing 
agent daily dose Mp by software. Unlike the above-mentioned embodiment carrying out by the 

upper fuzzy logic depending on the case can even perform calculating daily dose Mp of a 

reducing agent simply in comparison of a characteristic curve. Especially by fuzzy logic, the 
absolute value is relatively ****ed in the value to the amount of ** of a reducing agent again, 
and weighting of the parameter relevant to various operations can be carried out. 
Other advantageous embodiments of this invention are indicated to the dependent claim. 
The example of this invention is explained in full detail below based on five drawings. The 
schematic diagram of the exhaust gas lead pipe which drawing 1 throws in under control of a 
reducing agent in the exhaust gas containing the nitrogen oxides of the diesel power plant by 
which charge cooling is carried out at 300 kW in that case, the ratio of a NOx removal catalyst 
to the reducing agent relevant to temperature in the figure and drawing 3 in which qualitative 
transition of the catalytic activity of the NOx removal catalyst relevant to temperature in 
drawing 2 is shown — the figure showing qualitative transition of storage capacitance Cp. The 

figure showing qualitative transition of the degree k of catalytic activity of the NOx removal 
catalyst relevant to all the operating time t^ in drawing 4 and drawing 5 show the flow chart of 
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the process for calculating reducing agent daily dose Mp. 

Drawing 1 shows the schematic diagram of the exhaust gas lead pipe 2 of the 300 kW [ which 
has the test section 5 connected with the diesel power plant 4 ] diesel power plant 4 by which 
charge cooling is carried out. En the exhaust gas lead pipe 2, another test section 6, the catalytic 
unit 8, and the auxiliary test section 20 are incorporated one by one. The catalytic unit 8 is 
constituted by the flow direction of the exhaust gas 10 in order of the inflow chamber 12, the 
hydrolysis catalyst 14, NOx removal catalyst 16, and the oxidation catalyst 18. The reducing 
agent supply lead pipe 32 which has the injection valve 24 in which the adjustment for supplying 
the blue burner exhaust gas lead pipe 22 and the reducing agent 26 under [ other than the 
exhaust gas lead pipe 2 ] control is possible is connected to the inflow chamber 12 of the 
catalytic unit 8. The exhaust gas 36 which the blue burner 28 heated if needed via the blue 
burner exhaust gas lead pipe 22 Is introduced into the inflow chamber 12. In this example, the 
reducing agent 26 which is an aquosity urea solution is stored in the reducing agent tank 30, and 
is sent to the injection valve 24 via the reducing agent supply lead pipe 32. receiving the wall 
surface of the inflow chamber 12 by this injection valve 24 — a hole — the reducing agent 26 in 
the field divided with the difference board 34 is poured into the inflow chamber 12. The blue 
burner exhaust gas 36 goes into the outside of this field in the inflow chamber 12 depending on 
the exhaust gas 10 and the case. These exhaust gas passes the hole currently attached to the 
hole difference board 34, reviews the reducing agent 26 poured in into the inflow chamber 12 at 
that time, and goes. Thus, it is avoided that the reducing agent 26 deposits inconvenient on the 
wall surface of the inflow chamber 1 2. 

In order to adjust reducing agent daily dose Mp by which the amount of ** is carried out into the 

exhaust gas 10, the control unit 38 is provided with the microprocessor subunit 40. The control 
unit 38 detects the parameter relevant to an operation required to adjust reducing agent daily 
dose Mp appropriately via input terminal - E^. The supply~air~pressure power and the number 

of rotations of a control rod stroke and the diesel power plant 4 which are equivalent to the 
position of the amount flow of air quality and a diesel fuel injection equipment by the test section 
5 which comprises a series of sensors are detected. These data is led to input terminal E^. 

The temperature, a pressure, and a mass flow rate are led to input terminal E2 (for example, 

measured by another test section 6) the parameter relevant to the operation of the exhaust gas 
10, and here. In this example, a mass flow rate and a pressure are computed from the PARA 
meter of the diesel power plant 4 in input terminal E^. Probably, it will also be possible to also 

measure a pressure and a mass flow rate via the individual sensors in another test section 6. 
The temperature of the exhaust gas 10 measured by the auxiliary test section 20 behind the 
catalytic unit 8 is led to input terminal E^. 

the ratio to the parameter of catalytic activity relevant to the operation of the catalytic unit 8 in 
input terminal E^, i.e., the degree, a pressure and temperature transition, and the reducing agent 

26 — the weight offer example, storage capacitance Cp and a catalytic activity compound, 

shape, and physical quantity like heat transfer are drawn. These parameters are storable in the 
auxiliary floppy disk 44 as that with which the catalytic unit 8 is compensated. These parameters 
are storable in the microprocessor subunit 40 by the disk driver 42 included in the control unit 
38. 

The injection valve 24 for reducing agent 26 is controlled and adjusted via output terminal A^. 

Adjustment of reducing agent daily dose Mp in which the amount of ** is carried out to the 

exhaust gas 10 by the injection valve 24 in that case is performed by the engine 4. the exhaust 
gas 10, and the parameter relevant to the operation of the catalytic unit 8 (this is explained in 
full detail behind). An injection and interception are possible for the blue burner 28 if needed via 
output terminal A2. 

The flow chart for calculating reducing agent daily dose Mp is shown in drawing 5 . When 
operating the diesel power plant 4, the nitrogen oxide content in the exhaust gas 10 is calculated 
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by detecting the parameter first measured by the test section 5 with the control unit 38. 
Especially this within the microprocessor subunit 40 The amount flow LM of air quality. Nitrogen- 
oxides daily dose M^^^ by comparison of the characteristic curve of the parameter of the 

control rod stroke GP, supply-air-pressure power LD, and engine speed value MD with hardware 
or software. For example, it writes in the Federal Republic of Germany patent application public 
presentation No. 3615021 specification, and makes and asks. 

For example, emission temperature AT, exhaust^gas-pressure AP, It ****s in value Mj^q^ to a 

nitrogen-oxides daily dose from the parameter relevant to the operation of exhaust gas like 
exhaust gas mass flow rate AM and nitrogen-oxide-concentration Cj^q^, and 1st mean value 

(Mp) for reducing agent daily dose M^^ is calculated. 

Based on measurement of the temperature of the exhaust gas 10 in the test sections 6 and 20, 
the temperature KT of the catalytic unit 8 is succeedingly searched for, for example for the heat 
transfer of the catalytic unit 8 according to formation of average value, or the integration of a 
differential equation by calculation with the control unit 38. The degree of catalytic activity (this 
is obtained from the temperature by drawing 2 ) is called for by comparing the pressure of the 
degree k of catalytic activity of the catalytic unit 8, temperature transition k (p), and k (T). The 
temperature T (k^^^) the catalytic unit 8 indicates the maximum catalytic activity degree k^^^ to 

be, and the pressure p (k^^g^^) 

It is alike, and it receives and this means that 2nd mean value Z2 (Mp) of reducing agent daily 

dose Mj^ which is a little less than a stoichiometric ratio on the basis of nitrogen-oxides Mj^q^ 

first contained in the exhaust gas 10 is first formed in the control unit 38, To whether to be less 
than this temperature T (k^^^), and the temperature to exceed, this (refer to dra wing 2 ) 2nd 

mean value Z2 (Mp) is lowered according to the fall of the degree k of catalytic activity. 

Conformity of this 2nd mean value is added to conformity with transition of the pressure of the 
degree of catalytic activity. In that case, transition of a pressure goes up as it gains in the 
absolute pressure of a catalyst. 

the ratio depending on the pressure to the reducing agent 26 and temperature of the catalytic 
unit 8 — taking into consideration the quantitative relation of storage capacitance Cp (p) and Cp 

(T) (the temperature transition Cp (T) expected) 

Reducing agent daily dose M^^ desorbed from the catalytic unit 8 by **, for example, the positive 

time temperature change qualitatively shown in drawing 3 , is calculated with the control unit 38. 
The 2nd mean value in which only this daily dose was formed previously will be lowered, and this 
will be equivalent to net reducing agent daily dose Mp into which it is further actually put by the 

catalytic unit 8, When load is rapidly added to the diesel power plant 4, especially this Emission 
temperature AT. Nitrogen oxide content O^^^ and mass flow rate AM of exhaust gas go up 

violently selectively. Few reducing agents 26 to which a reducing agent amount required for the 
substitution of nitrogen oxides is given by reducing agent daily dose M^^ from which it is 

selectively desorbed from the catalytic unit 8 first at least and in which it ****s first by that 
cause within the catalytic unit 8 are poured into the inflow chamber 12 by the injection valve 24. 
If load decreases rapidly in a similar manner, the temperature reduction and the desorption 
operation of the reducing agent 26 which take place to the next will be strengthened, That is, 
many reducing agents 26 are supplied rather than equivalent to nitrogen-oxides daily dose Mj^q^ 

which enters in order to hold the catalytic unit 8 in the always desirable fullness state (it 
generally differs from the highest fullness state) according to reducing agent daily dose M^^ 

adsorbed. 

However, in the case of the rapid rise of load, it is already to it being expected that increase the 
amount of** of the reducing agent 26, and a temperature reduction actually arises in the 
catalytic unit 8 when load decreases rapidly at the expansion time (namely, state which stepped 
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on the accelerator pedal strongly) of the control rod stroke GP. 

It is alike and the stop of the amount of ** of the reducing agent 26 is performed, without 
waiting for the temperature T of the catalytic unit 8 to go up. The rise in heat upon which it 
counts is beforehand calculated based on the data relevant to an operation with the control unit 
38. The catalytic unit 8 is effectively prevented from being supercharged with the reducing agent 
26 in these cases in this way. 

The reducing agent 26 into which it is put by the injection valve 24 in the inflow chamber 12 is 
supplied to the hydrolysis catalyst 14 by the exhaust gas 10, Then, the aquosity urea solution 
used by this example is hydrolyzed into ammonia, carbon dioxide, and water. This hydrolysis 
takes place according to the noble metal component contained in the hydrolysis catalyst 14, and 
the elevated temperature which governs thai Nitrogen oxides are replaced by nitrogen and 
water by contacting the catalytic activity substance of NOx removal catalyst 16 with ammonia. 
As for hydrocarbon, most is already replaced by the catalyst at the temperature of not less than 
300 ** here. In the oxidation catalyst 18 In the next of NOx removal catalyst 16, afterburning by 
the catalyst of a slip of the slight ammonia produced depending on the substitution by the 
catalyst of the hydrocarbon contained in addition in the exhaust gas 10 and carbon monoxide 
and the case is attained. 

Another process may be performed in order to calculate reducing agent daily dose M^^ depending 
on the case. 

In this example, qualitative transition of the degree k of catalytic activity relevant to ** t^ is 

stored in the control unit 38 about the parameter relevant to the operation of the catalytic unit 
8 at the time of the catalytic unit 8 and all the operations shown in drawing 4 especially in 
consideration of degradation of NOx removal catalyst 16 and a poisoning operation, reducing 
agent daily dose Mp which in nitrogen-oxides daily dose M|^q^ contained in exhaust gas as 

a result, and is added in exhaust gas — that is, it will be reduced as 2nd mean value Z2 CMp) of 

all the operating time tg increases first. This can be eliminated by receiving the request of 

exchange of the catalytic unit 8 from the control unit 38 to the driver of the diesel power plant 
4, when the catalytic unit 8 reaches operating time t^^^ (refer to drawing 4 ) of for example, initial 

activity degree kg which becomes half barely. In order to take into consideration still more 

severely the heat load which is governing the catalytic unit 8 about the degradation during an 
operation in that case, . Auxiliary Selectively Or 2nd mean value 3rd mean value Z3 (Mp) 

reduced compared with 2nd mean value Z2 (M^) drawn from (M^) can be calculated according to 

the emission temperature of the catalytic unit 8 evaluated by operating time t^. The 

microprocessor subunit 40 can calculate the integration about the time shift of the temperature 
KT of the catalytic unit 8. 

when the ammonia sensor of the test section 20 can be used (or — supplementing with the test 
section during the catalyst classification which is not shown here depending on the case), the 
parameter of a catalyst may be corrected depending on control and the case. The request of 
exchange of the catalytic unit 8 can be reported like the case of being less than fixed full limits. 
For correcting 3rd formed mean value Z3 (Mp) further, it carries out by this example by taking 

into consideration space-velocity RG of the exhaust gas 10 in the catalytic unit 8 selectively. In 
that case, the catalytic unit 8 is set as the maximum space velocity RGmax drawn based on the 
shape. When this exhaust gas in the catalytic unit 8 exceeds the maximum space velocity, 3rd 
mean value Z^ (Mp) is reduced, and thereby, as for the reducing agent 26, it is avoided in the 

catalytic unit 8 with the exhaust gas 10 that "blowing" and its result produce an undesirable 
ammonia slip. This loss in quantity can be performed based on the rate of the maximum space 
velocity over the space velocity of the exhaust gas governed, for example in instant, 
the ratio which looks back upon and summarizes old explanation and which will depend for this 
invention on pressure and temperature transition k (p) and k (T), the pressure, and temperature 
of the degree of catalytic activity if it becomes — storage capacitance Op (p) 
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And by taking into consideration space-velocity RG, degradation, and a poisoning operation of 
Cp (T) and exhaust gas. For example, the amount flow LM of air quality, control rod stroke RG, 

supply-air-pressure power LD, Adjustment by this invention of reducing agent daily dose Mp by 

which the amount of ** is carried out into exhaust gas by recognizing simultaneously the 
parameter relevant to an operation like number-of-rotations MD, emission temperature AT, and 
exhaust gas mass flow rate AM is attained. The maximum separation rate is realized to nitrogen 
oxides with such a slight ammonia slip that it can ignore to each operating state of the diesel 
power plant 4. 

In order to improve this adjustment method further, when temperature AT of exhaust gas is less 
than temperature T^j^ by drawing 2 or it exceeds temperature T^^^ drawing 2, It may be 

considered that reducing agent daily dose Mp by which ****s in nitrogen-oxides daily dose 

'^NOX contained in exhaust gas, and the amount of ** is carried out into the exhaust gas 10 is 

made into zero from a viewpoint of safety. In that case, which temperature is dependent on the 
pressure and temperature transition of the degree k of catalytic activity of the catalytic unit 8 
for which it is used each time which temperature is T^^^ by T^j^. V^Mo^Ogg.^ (the inside x of a 

formula.) which is titanium oxide Ti02 and one piece, or two or more additives which are chosen 

by this example, and which are the catalytic activity substance as NOx removal catalyst 16 
y>=1:x+y<12 and z<=1, tungstic oxide WO^, molybdenum oxide MO^, and vanadium oxide ^2^5 

are included, temperature T^^^ is about 240 **, and temperature T^^^ is about 550 **. Within 

the limit of this temperature, the slip of ammonia and the reaction of undesirable ammonia can 
be avoided very good with formation of the sulfur oxide contained in exhaust gas, and an 
undesirable nitrogen compound like for example, laughing gas N2O. 

It turns out that the nitrogen oxides contained in the exhaust gas 10 by selection catalytic 
reduction method from this at the temperature below T . of the exhaust gas 10 or more than 

"'"max replaced at all, or it does not replace slightly very much. Since the nitrogen oxides 

whose emission temperature of the diesel power plant 4 is very slight in the loaded condition 
below T^.j^ temperature are only formed when less than the temperature of T^.^, this fault is not 

so troublesome. It can make it re-flow through during inhalation of air of the back diesel power 
plant 4 which made the supercharge turbine of the turbo supercharger which is not selectively 
illustrated at least in the exhaust gas 10 here flow through to process at least some nitrogen 
oxides contained in such exhaust gas. 

When the temperature T of the exhaust gas 10 is beyond T^^^ temperature, a means to cool 

exhaust gas can be connected and the temperature of the exhaust gas 10 can be again lowered 

to below temperature T_^ . this attaches an air current condensator to the one section of 

*^ max 

introducing the exhaust gas 10 into the cooling section which is not illustrated here, for example, 
air / air-heat exchanger, or the exhaust gas lead pipe 2 — and/or, it is feasible by pouring in 
water into the exhaust gas 1 0. 

It is advantageous, if the catalytic unit 8 is released from the reducing agent 26 and hydrocarbon 
before operating the diesel power plant 4 so that desorption rate M^^ of a fixed initial value can 

be left This raises the room of the safety which can be simultaneously used for avoiding the slip 
of a reducing agent at the time of the amount of** of the reducing agent 26. the state where 
"using empty" threw the blue burner 28 into the effective operation for this catalytic unit 8 
succeedingly — a short-time running light — and/or, before putting the diesel power plant 4 into 
operation, it can carry out by throwing in the blue burner 28. 

The computer of a publicly known control unit, for example, a high Brit base, can perform 
repeatedly the method of calculating reducing agent daily dose Mp performed by drawing 5, by a 
second bit. 

When the test section 6 which has a sensor for measuring the nitrogen oxide concentration and 
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the flow of the exhaust gas 10 is equipped, compared with draw ing 1, structure becomes easy. 
Because, since nitrogen-oxides daily dose Mj^q^ included in the catalytic unit 8 is calculated 

from the flow and nitrogen oxide concentration of the direct exhaust gas 10 in this case, only 
detection of the mass flow rate about input terminal E^ of the diesel power plant 4 is needed. 

However, the device which carries out the amount of ** of the reducing agent 26 shown in the 
method and drawing 1 explaining drawing 1 to the nitrogen-oxides content exhaust gas 10 of the 
diesel power plant 4 is made as it is in respect of others. 

When the test sections 6 and 20 have a sensor to the sensor or nitrogen oxides, and reducing 
agent concentration which measure nitrogen oxide concentration, adjustment of reducing agent 
daily dose Mp is almost meaningless. Namely, reducing agent daily dose can be adjusted 

based on the nitrogen oxide concentration in the exhaust gas 10, It is because it can readjust in 
a millisecond time region with the nitrogen oxides and reducing agent concentration in the 
exhaust gas 10 measured by the test section 20 behind the catalytic unit 8, using the control 
unit 38. 



[Translation done.] 
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